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Abstract
The Immediate Post-Concussion Assessment and Cognitive Testing (ImPACT)
is a computerized neuropsychological test battery commonly used to assess
cognitive functioning after a concussion. It is recommended that application of ImPACT utilizes a baseline administration so athletes have an individualized baseline with which to compare post-injury results should they
sustain a concussion. It has been suggested that athletes may provide suboptimal effort, called “sandbagging,” in order to return to their baseline cognitive scores, and thus to play, more quickly. This research examines ImPACT
baseline scores when high school athletes were asked to attempt to “sandbag,” and compares those scores with scores obtained when they were asked
to give their “best effort.” Fifty-four high school student athlete volunteers
participated in the study. In contrast to previous research that just looked at
the cut-score invalidity indicators built into ImPACT, this research developed
a regression equation to predict sandbagging. A logistic regression equation
developed with four variables that demonstrated the largest effect size between “best effort” and “sandbagged” baselines showed a 99.7% classification accuracy for the “best effort” and “sandbag” groups.
Keywords: neuropsychological testing, high school athletes, baseline, concussion, concussion assessment
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Introduction
Approximately 300,000 sports-related concussion are estimated to occur in the United States among high school athletes every year (Faure
& Pemberton, 2010), between 1.6 and 3.8 million in the general U.S.
population annually (Broglio, Pontifex, O’Connor, & Hillman, 2009),
and sports-related concussions account for about 20% of all head injuries received annually in the United States (Rosenbaum & Arnett,
2010). Research suggests that 20% of all high school football players receive at least one concussion in their high school career (Theriault, De Beaumon, Gosselin, Filippinni, & Lassonde, 2009). It is also
assumed that prevalence statistics are underestimated due to lack of
continuity in diagnostic criteria, lack of education, and athletes failing to report their symptoms (Faure & Pemberton, 2010).
Computerized neurocognitive testing (CNT) is commonly used to
assess cognitive functioning. CNT, such as the Immediate Post-Concussion Assessment and Cognitive Testing (ImPACT), uses the individual athlete’s baseline scores to assess post-injury neurocognitive
function and improvement after injury across domains of processing
speed, reaction time, and concentration and memory (Faure & Pemberton, 2010).
Baseline testing was first introduced in 1982 as a part of the University of Virginia prospective study of mild head injury in football
(Barth et al., 1989). Baseline testing offers a reference point to guide
return-to-play decisions. Baseline testing also allows individual athletes to serve as their own controls, rather than relying on normative
standards to ascertain when a concussed athlete has returned to “normal” (Covassin, Stearne, & Elbin, 2008; Yard & Comstock, 2009). But,
as pointed out by Erdal (2012), the utility of the comparison between
post-injury and baseline test data in return-to-play decisions is based
upon the integrity of the baseline data. Despite the importance of importance of reliable and valid baseline data, baselines are frequently
not assessed (or not assessed sufficiently) for invalid results. In a 2009
survey of athletic trainers, 95% of those who responded endorsed using ImPACT for baseline testing, but only 55% examined baselines
for valid results (Covassin, Elbin, Stiller-Ostrowski, & Kontos, 2009).
The Technical Manual for ImPACT lists common causes of invalid test
scores, including failure to read or understand directions, attentiondeficit/hyperactivity disorder (ADHD), fatigue, athletes distracting
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each other, or left/right confusion (ImPACT Applications, Inc., 2011).
Current recommendations for baseline testing on ImPACT include readministering a baseline that is flagged as “invalid” by ImPACT after
discussing the results with the athlete and ascertaining the cause of
the invalid results (ImPACT Applications, 2011). Schatz and colleagues
(2014) found that 6.3% of high school athletes received at least one
invalid score on ImPACT baselines, but that 90% of athletes who received invalid results will obtain valid baseline results on a subsequent, re-administered baseline. Consensus statements from two of
the major bodies in the field, the American Academy of Clinical Neuropsychology (AACN) and the National Academy of Neuropsychology
(NAN), have identified standards for recommendations regarding the
measurement of effort in neuropsychological testing and the identification of suboptimal effort and/or negative response bias (Heilbronner et al., 2009). AACN’s consensus statement (2009) identified effort as “occurring on a continuum” (p. 1097). Therefore, identifying
the range (ex. “sufficient” vs. “insufficient”) within which an examinee’s effort fell is as precise as the identification can be, particularly
given the limited data points for effort in baseline testing.
Assessing effort within the context of baseline testing can be problematic. There may be limitations on time and facilities, as well as the
availability of personnel who are appropriately trained to administer
and interpret additional effort testing. Therefore, identifying indicators that are already a part of the testing used (i.e., ImPACT) is the
most feasible way to assess an athlete’s effort.
Poor effort may be less prevalent in post-injury testing in an athlete population due to the test results’ pivotal role in athletes’ return
to play, but suboptimal effort can playa significant role in an athlete’s performance at baseline testing. Bailey, Echemendia, and Arnett
(2006) studied a collegiate athlete population and found that those
who were classified as demonstrating suboptimal effort showed significantly greater improvement on several neurocognitive measures
than those who demonstrated high effort week 1 week post-injury.
The authors suggested that effort played a role in the athletes’ cognitive performance, as they were able to score significantly better when
they knew their return to play was riding on their test results. Poor
effort on baseline testing creates an invalid benchmark for comparison at post-injury and may indicate recovered neuropsychological
functioning prematurely. Embedded indicators of changes in scores
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are rendered useless, while the athlete is put at increased risk of reinjury when they are returned to play before full recovery.
Although the ImPACT test has several indicators of invalid test performance built into the test, Erdal (2012) found that 11 % of an ImPACT savvy collegiate athlete population was able to successfully sandbag a baseline ImPACT test without activating the invalidity indicators.
Successful faking was unaffected by gender, sport, or number of previous concussions. There were significant differences between the athletes’ legitimate baselines and “sandbagged” baselines on all variables,
except Reaction Time and Three Letters Correct. In contrast, Schatz
and Glatts (2013) determined that in an ImPACT-naive, non-athlete
sample of college students, 30% of uncoached participants and 35%
of coached participants were able to sandbag without being caught by
the ImPACT invalidity indicators.
Schatz and Glatts (2013) found that their group providing “best
effort” and those who were coached on how to sandbag scored similarly on Reaction Time composite and Impulse Control composite,
and coached and uncoached sandbaggers scored similarly on Verbal
Memory Composite, Visual Memory Composite, and Total Symptoms
Score. Schatz and Glatts (2013) found that a score of less than 22 on
Word Memory Correct Distractors (Immediate + Delay) accurately
identified 95% of uncoached sandbaggers and 100% of coached sandbaggers. They also found a cut-score of 16 on Design Memory Correct
Distractors (Immediate + Delay) was useful for identifying sandbagging. It accurately identified 90% of uncoached sandbaggers and 95%
of coached sandbaggers, although it also incorrectly identified 20%
of the “best effort” group as sandbagging, which decreases the utility of the measure.
The current research study attempts to expand understanding of
suboptimal effort on ImPACT baseline testing. It is an expansion of
previous research, as prior research on sandbagging has used college
athletes/students, while this study utilized a sample of high school
athlete participants who had prior exposure to ImPACT (ImPACT
savvy). In addition, this study attempts to identify a combination of
variables for more accurately identifying those high school athletes
who are sandbagging (providing insufficient effort) on the ImPACT.
Of note, the label “best effort” is used throughout this study to specify
that particular administration parameter. This does not imply that all
athletes provided their most superior effort, as that would be nearly
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impossible to quantify and measure in this context. This is simply
the label that was used to differentiate between the administration
in which athletes were asked to “give their best effort” (and provided
adequate effort as best as that is able to be determined) and the sandbagged administration. This terminology is also in line with other published studies in this area of research. Quotations will be used to indicate that this is an administration label, rather than a statement of
the type of effort provided.
Hypotheses
(1) Baseline scores of high school athletes told to intentionally
sandbag baseline tests will be significantly worse than baseline scores of those same athletes when told to provide their
“best effort.”
(2) A small number of subtest scores will demonstrate high classification accuracy for the “best effort” and “sandbagging” groups.
(3) A composite performance validity score (utilizing those subtests with the greatest classification accuracy) will show the
highest classification accuracy when compared with those individual subtests.

Materials and Methods
Participants
Participants were 66 high school athletes from high schools in the rural Midwest. All athletes had previously completed an ImPACT baseline
through their school’s concussion management program. Participants
were recruited through their various athletic teams, using a short recruitment speech given at the end of team meetings and signs in the
locker room areas. The athletic trainer also played an active role in
athlete recruitment, and placed recruitment signs in the training room
and locker rooms. As an incentive for participation, athletes were provided with food after testing, and were entered into a drawing for a
gift card. All of an individual’s data were excluded if the computer did
not save both of their baselines or they did not complete two baselines
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(n = 4); or if they indicated on the Additional Demographics that they
had not previously completed an ImPACT baseline (n = 5); or if their
“best effort” baseline was flagged as invalid by the ImPACT Invalidity Indicators (n = 3). The final total sample consisted of 54 athletes.
All participants and their legal guardians signed an informed consent that was approved by the Institutional Review Board. Formal Institutional Review Board Approval was obtained for this project by
the author’s institution and data collection continued until sufficient
data had been collected.
Materials
All participants were administered ImPACT Version 2.1. The current
version of the ImPACT generates five composite scores: Verbal Memory Composite, Visual Memory Composite, Reaction Time Composite, Impulse Control Composite, and Total Symptom Composite Score.
ImPACT Applications, Inc. Technical Manual (2011) reports that
interclass correlation coefficients (ICCs) for composite scores in a
group of high school athletes tested I year apart ranged from .57 to
.86. Schatz (2010) found that baseline ImPACT tests given to collegiate athletes approximately 2 years apart had ICC’s ranging from .46
to .74 for the composites and .44 for the symptoms scale.
Procedure
Baseline testing was completed in the computer laboratory on the
participants’ campus. Per ImPACT Application, Inc. administration
instructions, each testing cohort ranged from 2 to 14 athletes. All
athletes completed two administrations of ImPACT; once with instructions to give their “best effort” (BE) and once with directions to provide suboptimal effort called “sandbagging” (SB). Administration order was counter balanced in an attempt to control for order effects.
Each testing cohort was randomly assigned to either BE/SB administration (completed BE baseline, then SB baseline) or SB/BE administration (completed SB baseline, then BE baseline). Baselines were
administered back-to-back. Instructions scripts for both administrations are in Appendix.
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Analyses
Descriptive statistics for participants were analyzed, including statistics for previous concussions. Data were assessed for normality and
outliers, as well as for order effects. Independent samples t-tests were
run to examine between-group differences on various demographic
and testing variables for both BE and SB baselines. Internal consistency reliability of the 26 subtest scores was assessed for the BE baselines to assess the stability of the scores. Test-retest reliability would
have been the preferable metric, but given the differing administration conditions under which the baselines were taken, that was not
an appropriate metric.
Independent samples t-tests were also run to examine group differences between administration order, although the crossover nature
of the experimental design makes group differences irrelevant to the
overall statistical findings. Paired samples t-tests (or Wilcoxon Signed
Rank Tests for non-normally distributed composite scores) were then
run to examine differences between BE and SB baselines. Bonferroni
correction was used to control for Type 1 error.
Argesti’s (2007) recommendation that independent variables entered in to a logistic regression analysis be limited to 1 for every 10
subjects, a limit of 5 independent variables was set, based on our samples size of 54. Because of the generally large effect sizes and large
number of variables, those subtest scores with the largest effect sizes
(d > 2.00) were initially identified for the analysis. To decrease multicollinearity, scores were excluded if they were created using other
subtest scores (i.e., Word Memory Total Percent Correct = Word Memory Learning Percent Correct + Word Memory Delayed Percent Correct), which only left three scores. The item with the next largest effect size under 2.00 — Design Memory Total Percent Correct (DM)
— was pulled for the logistic regression equation in order to utilize
the greatest number of variables, given the number of participants. A
forced-entry logistic regression analysis was conducted with Test Type
(BE vs. SB) as the dependent variable. Independent variables included
in the model were Word Memory Learning Percent Correct (WM LP),
Word Memory Delay Memory Percent Correct (WM DM), Design Memory Total Percent Correct (DM), and X’s and O’s Total Correct (Interference) (XO). The unstandardized beta (β) value for each variable
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of the logistic regression analysis was combined into a predictive regression equation using Euler’s constant (e = 2.718). “e” represents a
mathematical constant that is the base of the natural logarithm. The
constant “e” is raised to an exponent, which is created by adding the
coefficient for the constant to the β-value for each variable times the
participant’s score on the variable. This can be used to create a single
variable to predict sandbagging using a single athlete’s test scores. All
variables entered in the logistic regression were used in the equation
to reduce bias and decrease the risk of Type I error.
The individual subtest scores used in the logistic regression, as
well as the single variable output of the regression equation, were
then assessed for sensitivity and specificity using receiver-operator
characteristics.

Results
Participants’ average age was 16.81 (SD = 0.87) years; a majority
were either sophomores (n = 15; 27.8%) or juniors (n = 27; 50.0%).
A majority of the participants identified as White (n = 52; 96.3%) and
men (n = 33; 61.1 %). A majority of the participants (n = 27; 50.0%)
were participating in a high school football program. The remainder
were participating in the high school programs of basketball (n = 15;
27.8%), volleyball (n = 8; 14.8%), or softball (n = 4; 7.4%).
Due to differing group sizes and random selection of cohort assignment to administration, 34 athletes (63%) completed the BE administration first, then the SB administration, and 20 athletes (37%)
completed SB, then BE administration. Examination of order effects
found on BE administration Visual Motor Speed composite, those athletes who completed BE administration second performed faster (M =
45.90, SD = 5.19) than those who completed BE administration first
(M = 41.81, SD = 5.22; t(52) = –2.79, p = .007). Significant differences were also found on SB administration Verbal Memory composite, with those who completed SB administration first (M = 65.25, SD
= 9.13) remembering a greater number of words than those who completed the SB administration second (M = 57.68, SD = 14.63; t (52) =
–2.08, p = .042).
The 26 subtest scores from the BE baselines had a Cronbach’s α =
0.76, demonstrating an acceptable level of internal consistency.
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Significant differences were between all composite scores in the
direction expected (i.e., SB reaction time scores were higher than BE,
SB memory scores were lower than BE). Table 1 lists the means, standard deviations, t-scores, and effect sizes for each composite score.
There were also significant differences between all BE and SB subtest scores with the exception of Symbol Match Average Correct Reaction Time (Visible) and Symbol Match Average Correct Reaction Time
(Hidden). All significantly different subtest scores demonstrated medium to large effect sizes, as well (d = –0.63 to 3.52).
The four variables selected for the logistic regression equation,
their means, standard deviations, t-scores, and effect sizes are listed
in Table 2.

Table 1. Differences in composite scores between best effort “BE” (n = 34) and Sandbagged “s” (n = 20) baselines
Composite

BE, M(SD)

SB, M(SD)

Verbal Memorya
87.70 (8.01) 60.48 (13.30)
Visual Memorya
77.63 (13.69) 57.61 (11.89)
Visual Motor Speeda 43.33 (5.53) 32.12 (8.53)
Reaction Timeb
Md = 0.054
Md = 0.65
Impulse Controla
7.32 (4.59) 27.28 (19.02)
Total Symptom Scoreb Md = 2.00
Md = 32.00

t-score

Effect size (d)

14.57
9.05
9.02
z = –5.16
–7.96
z = –5.78

2.48
1.56
1.56
r = 0.50
–1.44
r = 0.56

a. Paired samples t-test. t(53), p < .001.
b. Wilcoxon Signed Rank Test, p < .001.

Table 2. Differences in subtest scores used in logistic regression
Subtest

BE, M(SD)

SB, M(SD)

t-score

Effect size (d)

WMLP
WMDP
DM
XO

97.22 (4.08)
92.80 (6.74)
84.12 (13.06)
116.96 (7.34)

65.46 (12.09)
63.53 (12.38)
61.50 (10.37)
87.43 (17.56)

17.90
13.78
11.93
12.53

3.52
2.75
1.92
2.19

WM LP = Word Memory Learning Percent Correct
WM DP = Word Memory Delayed Memory Percent Correct
DM = Design Memory Total Percent Correc
XO = X’s and O’s Total Correct (interference)
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Logistic Regression Analysis
Analysis of multicollinearity demonstrated that levels were within acceptable limits for the included variables (Tolerance >.10 and variance
inflation factor <10; Pallant, 2005). The full logistic regression model
was statistically significant, χ2 (4, N = 108) = 133.32, p < .001, indicating that the model was able to accurately differentiate SB from BE
scores. The model explained between 70.9% (Cox & Snell R Square)
and 94.5% (Nagelkerke R Square) of the variance in effort, and correctly classified 97.2% of the athletes’ effort on baseline testing. None
of the individual subtests offered a statistically significant contribution to the model, with p-levels from .07 to .18 and odds ratio (Exp
[B]) from 0.83 to 0.88, as displayed in Table 3.
Based on the results of the logistic regression, the following equation was determined to predict sandbagging:

e(56.74 — (0.15 × WM LP) — (0.18 × WM DM) — (0.13 × DM) — (0.17 × XO))
1 + e(56.74 — (0.15 × WM LP) — (0.18 × WM DM) — (0.13 × DM) — (0.17 × XO))
Receiver Operating Characteristic Analysis
Receiver operating characteristic curves were assessed for each independent variable included in the logistic regression, as well as the
output variable of the logistic regression equation. Sensitivity, specificity, and area under the curve (AUC) for various cut-scores are

Table 3. Variables in logistic regression predicting sandbagging on baseline
ImPACT
Variable
WMLP
WMDM
DM
XO
Constant

B

SE

Wald

df

Sig

Exp (B)

–0.15
–0.18
–0.13
–0.17
56.74

0.08
0.11
0.09
0.13
24.62

3.29
2.67
2.30
1.83
5.19

1
1
1
1
1

0.07
0.10
0.13
0.18
0.02

0.86
0.83
0.88
0.84
4.38

WM LP = Word Memory Learning Percent Correct
WM DP = Word Memory Delayed Memory Percent Correct
DM = Design Memory Total Percent Correct
XO = X’s and O’s Total Correct (interference)
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Table 4. Classification accuracy. sensitivity and specificity of variables and
equation
Variable

AUC Cut-score

WM LP
WM DM
DM
XO
Logistic regression equation

.981
.976
.896
.961
.997

≤90%
≤81%
≤64.75%
≤107.5
≤0.23

Sensitivity (%) Specificity (%)
96.3
94.4
61.1
90.7
100.0

94.4
94.4
89.9
89.9
90.7

WM LP = Word Memory Learning Percent Correct
WM DP = Word Memory Delayed Memory Percent Correct
DM = Design Memory Total Percent Correct
XO = X’s and O’s Total Correct (interference)

recorded in Table 4. Per Boone (2007), cut-scores with 90% specificity are recommended to decrease the rate of false positives for
sandbagging. All AUC values fell in the “outstanding” range (Hosmer,
Lemeshow, & Sturdivant, 2013), with the exception of Design Total
Memory Percent Correct, which fell in the “excellent” range (Hosmer, Lemeshow, & Sturdivant, 2013) and shown in Table 4.
The full equation demonstrates the best overall classification accuracy with AUC = 0.997 (“outstanding” range). A cut-score of ≤.23
from the logistic regression equation demonstrated 90.7% specificity and 100.0% sensitivity.

Discussion
This study was successful in identifying variables that differentiated
poor test effort from sufficient effort. This study confirmed previous research that has shown that nearly exclusively, ImPACT savvy,
high school-aged athletes’ performances were poorer on baseline tests
when they were asked to “sandbag” than when they were asked to give
their “best effort.” These differences were seen on both composite and
subtest scores. In fact, athletes attempting to “sandbag” had a poorer
performance at a statistically significant level on every score-both
composite and subtest — with the exception of two (Symbol Match Average Correct Reaction Time for the Hidden and Visible trials).
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Further, the study successfully demonstrated that a subset of subtest scores could differentiate effort levels over and above individual
subtests. Candidate subtests were combined in an equation to directly
compare the combined subtest scores with the individual subtests for
sensitivity and specificity. Indeed, the equation using WM LP, WM DM,
DM, and XO accurately classify 99.7% of the athletes’ level of effort. A
cut-score of ≤.23 from the logistic regression equation demonstrated
90.7% specificity and 100.0% sensitivity.
In order to demonstrate the utility of the equation, a single athlete’s data from the sample are shown below and its application using
the equation. This athlete’s scores on their “sandbag” administration
were as follows: WM LP = 75% , WM DM = 58%, DM = 54.5%, XO
= 102. This baseline was not flagged as invalid (i.e., Baseline ++) by
the ImPACT test. The application of this athlete’s scores to the equation is as follows:

e (56.74 — (0.15 × 75) — (0.18 × 58) — (0.13 × 54.5) — (0.17 × 102))
1 + e (56.74 — (0.15 × 75) — (0.18 × 58) — (0.13 × 54.5) — (0.17 × 102))
The output of the equation when using this athlete’s data is 1.00,
which falls above the 0.23 cutoff established.
In contrast to the equation, this study found that the ImPACT validity indicators correctly identified approximately 65% of the baseline
tests that athletes had been asked to “sandbag.” This finding is similar to the results by Schatz and Glatts (2013), who found that the ImPACT invalidity indicators identified 65-70% of their ImPACT-naïve,
non-athlete college student sample.
The multiple large effect sizes seen between Word Memory scores
on BE and SB baselines are likely due to the relatively easy nature of
the Word Memory task. In the current sample, high school athletes
were able to identify 97% of words they had seen or had not seen
immediately and 92% after a delay. Because athletes providing best
effort accurately identify so many of the words, it becomes obvious
when they sandbag, even though they miss only a few words. The high
percentage of words that athletes identify when providing BE makes
this task difficult to sandbag subtly enough to not create an obvious
difference between those athletes who are providing best effort and
those who are not. In contrast, when athletes provided BE on Design Memory, they were only able to identify 84% of the designs that
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they had seen or not seen immediately with 82% accuracy after a delay. Like Schatz and Glatts (2013), Design Memory was found to have
slightly less utility than Word Memory.
Erdal (2012) found that the athletes in her sample who were successfully able to sandbag without being caught had higher Word Memory Learning Percent Correct scores on their BE baselines. The current
sample also demonstrated larger differences in mean scores between
BE and SB baselines across the Word Memory Module, which would
suggest that athletes who would normally correctly identify almost all
of the words, still fall above the range of detection when they sandbag.
In Erdal’s (2012) study, a Verbal Memory composite of ≤70% identified 73% of the sandbaggers. In the current sample, Word Memory
Learning Percent Correct and Word Memory Delay Memory Correct
demonstrated the greatest ability to classify the BE and SB baselines.
These two scores combine to form part of the Verbal Memory Composite, suggesting that seeming inability to learn and remember words is
highly indicative of sandbagging.
Limitations
There are several limitations to this study that should be noted. One of
the most significant limitations was the homogeneity of the group. An
overwhelming majority of the group was white, Midwestern, from a
small town, with no reported diagnoses. All diagnoses (or lack thereof)
were based on self-report, so the reliability of that information may be
questionable. These metrics may not apply to those with known learning or attention deficits, or other notable health histories should not
be assessed with these metrics. The test environment was relatively
controlled, but there were between 4 and 14 athletes per group, which
may have introduced variability into the scores (Moser et al., 2011). The
baseline tests were administered back-to-back, which is not traditional
administration, but is not contraindicated by any ImPACT instructional
material. Finally, the regression-based predictive formula requires independent cross-validation before it can be shown to be shown as clinical useful for determining sandbagging in baseline testing among high
school athletes. Only athletes with prior exposure to ImPACT were utilized in this sample, so generalizability to “ImPACT-naïve” athletes may
be limited, as ImPACT composite scores have been demonstrated to
change with multiple exposures to the test (Maerlender et al., 2016).
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In addition to cross-validation of the predictive formula among high
school athletes, the utility of the formula should be researched among
collegiate and professional athletes. Because one of the most effective
predictors of sandbagging is Word Memory, it is vital that research
continues to be done on the performance of athletes with diagnoses
that could potentially affect word learning and memory (such as dyslexia and learning disabilities). It is not uncommon for high school
and collegiate athletes to have these conditions; consequently, future
research should also include a focus on these clinical groups.
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Appendix
Group Scripts
BE/SB Group Script
Thank you for participating in my research. Today, I will be asking you to
take a test, the Immediate Post-concussion Assessment and Cognitive Testing, or the ImPACT. The baseline (or initial) ImPACT is given to an athlete
before they begin a season, so that the trainer or doctor will know the athlete’s baseline ability should the athlete receive a concussion. This is not an
intelligence test and there are some tests that will be very easy and some
that will be more difficult. The test has ways of telling is someone is not giving their best effort. I will be asking to ask you to take the test twice.
The first time that you take the test, please give your best effort. Please
concentrate and complete the test as quickly and accurately as possible.
The second time I would like you to give less than your best effort. Remember that if you perform too poorly, the test will pick up on that and indicate
that the baseline is invalid. I would like you to try and “trick the system” by
performing in the area between your best effort and so poorly that the test
is invalid due to poor effort. Remember to also consider how you might respond to the symptoms ratings differently this time around.
While you may have to take this test to assess a real concussion at some
point in the future, these two administrations will not be used for anything other than my research. If you have any questions during the two
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administrations of the test, please raise your hand. After you have finished
each administration, please sit quietly as to not disturb those around you.
Thank you
SB/BE Group Script
Thank you for participating in my research. Today, I will be asking you to
take a test, the Immediate Post-concussion Assessment and Cognitive Testing, or the ImPACT. The baseline (or initial) ImPACT is given to an athlete
before they begin a season, so that the trainer or doctor will know the athlete’s baseline ability should the athlete receive a concussion. This is not an
intelligence test and there are some tests that will be very easy and some
that will be more difficult. The test has ways of telling is someone is not giving their best effort. I will be asking to ask you to take the test twice.
The first time that you take the test, I would like you to give less than your
best effort. Remember that if you perform too poorly, the test will pick up
on that and indicate that the baseline is invalid. I would like you to try and
“trick the system” by performing in the area between your best effort and so
poorly that the test is invalid due to poor effort. Remember to also consider
how you might respond to the symptoms ratings differently this time around.
The second time, please give your best effort. Please concentrate and complete the test as quickly and accurately as possible.
While you may have to take this test to assess a real concussion at some
point in the future, these two administrations will not be used for anything
other than my research. If you have any questions during the two administrations of the test, please raise your hand. After you have finished each administration, please sit quietly as to not disturb those around you.
Thank you
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